SOLUCION
PRIMER EXAMEN FINAL COLEGIADO
SEMESTRE 2011-1

TIPO "B"
[> restart
RESPUESTA 1)
> restart
> Ecuacion :=sin(x) + (1 + y(ix) ) -c0s(X) -diff (y(x), x) =0;
o 3 d _
] Ecuacion :=sin(x) + (1 + —y(x) j cos(X) ( i y(x)) 0 @
| > with(DEtools) :
> odeadvisor(Ecuacion);
i [_separable] )
> FI := intfactor(Ecuacion);
_ 1
i "~ cos(X) )
> M(Xy) =sin(x);N(x,y) = ( + %) cos(X)
M(X,y) :=sin(x)
N(XY) := (1 +% COoS(X) 4
=> P(x) == M(Xy)-FI; R(y) :=N(x,y)-Fl;
(X) = sin(x)
" CcoS(X)
3
R(y) =1+ — (5)
L y
| > _C:
> SolucionGeneral = int(P(x), x) +int(R(y),y) =_C;
i SolucionGeneral := -In(cos(x)) +y +3In(y) =_C (6)
> parametro = eval(subs(x =0, y =1, SolucionGeneral) );
i parametro:=1=_C @)
> SolucionParticular := subs(_C = lhs( parametro), SolucionGeneral);
i SolucionParticular := -In(cos(x)) +y +3In(y) =1 (8)
| > restart
FIN RESPUESTA 1)
RESPUESTA 2)
| > restart
> Ecuacion := diff (y(x), x$2) + (%)-diff (Y(X), X) — (X_l—_z)-y(x) =36-x--3
2 4 y(x)
S« dx _Y(X) _ap 3
Ecuacion := 0 y(Xx) + » 2 =36 X 9)




EcuacionHomogenea := Ihs(Ecuacion) =0;

d
2 —o Y(X)
EcuacionHomogenea := d—2 y(x) + dx — y(>2<) =0
dx X X
Q(x) = rhs(Ecuacion);
Q(x) :=36 X

_C:

: _ C2
SolucionHomogenea := y(x) =_Cl-x + .

C2

SolucionHomogenea :=y(x) =_C1 x + _T

comprobacion := simplify(eval(subs(y(x) =rhs(SolucionHomogenea),
EcuacionHomogenea) ) );
comprobacion :=0=0

SolucionNoHomogenea := y(x) = A(x) -X + BE(X) :

SolucionNoHomogenea := y(x) = A(X) X +
1.
X )
Solucion; :=y(x) =

Solucion; := y(x) =Xx; Solucion, := y(x) =

X | X

Solucion, :=y(x) =

AA = array( [ [rhs(Squcionl), rhs(Squcionz) ] [rhs(diff (Solucionl, x) )
rhs(diff (Solucion,, x) ) 1]);

1
« L
X
AA = L1
X2
BB := array([0, Q(x)]); ] .
BB:=| 0 36x%

with(linalg) :
SOL := linsolve(AA, BB);

SOL:=| 18x° -18%°
Asol := SOL,; Bsol := SOL,,

Asol := 18 x°
Bsol := -18 X°
A(x) == int(Asol, x) + C1;B(x) = int(Bsol, x) + C2;
A(X) = 9 X + C1

2
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B(x) :=-3x°+ _C2 (20)
> SolucionGeneral := expand(SolucionNoHomogenea);

SolucionGeneral :=y(x) = % > + Clx+ _xﬂ (21)
=> sistema := subs(x =1, rhs(SolucionGeneral) =1), subs(x =1, rhs(diff (SolucionGeneral, x) ))
= ]_1
. _ 3 _, 15 _
sistema := o + Cl1+ _C2=1, By + Cl1— C2=1 (22)
=> parametros := solve( {sistema});
parametros := {_Cl =- % _C2=3 (23)

> SolucionParticular := subs(_C1 =rhs( parametros, ), _C2 =rhs( parametros,),
SolucionGeneral);

SolucionParticular :=y(x) = % — % X + % (24)
=> plot(rhs(SolucionParticular), x=1..2);
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[ > restart
FIN RESPUESTA 2)
RESPUESTA 3)
RUTA 1
| > restart
| > _C:
> Solucion :=y(t) =_Cl-exp(t)-sin(t) + _ C2-exp(t)-cos(t) +4-sin(t) — cos(t)
Solucion:=y(t) = _C1 etsin(t) + C2 e cos(t) +4sin(t) —cos(t) (25)

=> sistema := diff (Solucion, t), diff (Solucion, t$2);

sistema := % y(t)=_C1 etsin(t) + C1 el cos(t) +_C2 el cos(t) — _C2 etsin(t) + 4 cos(t) (26)




2

+smuy-§5yu):2_61&cmu)—2_Czéﬁnu)—4gna)+amu)
t

=> SOL := simplify(solve( {sistema}, {_C1, C2}))

L ere L ot(osnm (9 v ) _a _ 2
SOL := {_Cl— 5 e (2 sin(t) ( at y(t)) 3sin(t) cos(t) —6 + 5 cos(t)
2 2
g a a4 -1t ,(d
sin(t) ( " y(t)] + cos(t) ( " y(t)]],_CZ > e [ 2 ( at y(t)) cos(t)

o

2 2
+3005(t)2+55in(t) cos(t) + sin(t) (% y(t)] + 4 4 cos(t) [% y(t))j]
t t

=> Ecuacionlnicial := simplify(subs(_Cl = rhs(SOLl), _C2= rhs(SOLZ), Solucion) )

o 9 . 1 d?
Ecuacionlnicial := y(t) = o y(t) — 0 cos(t) +sin(t) — o E y(t)

2
> EcuacionFinal := simplify[Z' [Ihs(EcuacionIniciaI) - [ (% y(t) ) —% d—2 y(t))

2
= rhs(Ecuacionlnicial) - ( (% y(t) ) —% % y(1) J J ];

d2

EcuacionFinal ;=2 y(t) —2 (% y(t)) + ? y(t) = -9 cos(t) + 2 sin(t)
t

[ > restart
RUTA 2

> Solucion := y(t) =_Cl-exp(t)-sin(t) + _C2-exp(t)-cos(t) +4-sin(t) — cos(t)
Solucion:=y(t) = _C1 etsin(t) + C2 e cos(t) +4sin(t) —cos(t)
> SolucionHomogenea := y(t) =_C1e'sin(t) +_C2 e'cos(t)
SolucionHomogenea = y(t) =_C1e'sin(t) +_ C2 e'cos(t)

> SolucionParticular := y(t) =4 sin(t) — cos(t)
SolucionParticular :=y(t) =4 sin(t) — cos(t)

> EcuacionCaracteristica := expand((m— (1 +1))-(m—(1—1))) =0;
EcuacionCaracteristica:=m?> —2m+2=0
> EcuacionHomogenea := diff (y(t), t$2) -2-diff (y(t), t) +2-y(t) =0;

EcuacionHomogenea := d—2 y(t) —2 (i y(t)) +2y(t) =0
dt dt

> Q(t) := simplify(eval(subs(y(t) =rhs(SolucionParticular), Ihs(EcuacionHomogenea))));
Q(t) :=2sin(t) — 9 cos(t)

> EcuacionNoHomogenea := lhs(EcuacionHomogenea) = Q(t);

2
EcuacionNoHomogenea := % y(t) —2 (% y(t)) +2y(t) =2sin(t) —9 cos(t)
t

[ > restart
FIN RESPUESTA 3)
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RESPUESTA 4)
| > restart
> Ecuacionlntegral := x(t) + int(tau-exp(3-tau) - x(t —tau), tau=0..t) =t-exp(3-t)

Ecuacionintegral := x(t) +J 18" x(t—1) dr=te® (37)
0

> with(inttrans) :
> TLecuacion := laplace(Ecuacionintegral, t, s);

TLecuacion := laplace(x(t), t, s) + 1 laplace(x(t), t,zs) = 1 5 (38)
i 3
> TLsolucion := simplify(isolate( TLecuacion, laplace(x(t),t,s)));
TLsolucion := laplace(x(t), t, s) = 2; (39)
i sS—6s+10
> Solucion := invlaplace(TLsolucion, s, t)
] Solucion := x(t) =e3'sin(t) (40)
> plot(rhs(Solucion),t=0..1)
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[ > restart
FIN RESPUESTA 4)
RESPUESTA 5)
| > restart
> Sistema = diff (x(t), t) =x(t) +2-y(t) +exp(t), diff (y(t),t) =2-x(t) +y(t) +exp(3-t):
Sistema,; Sistema,;
% X(t) =x(t) +2y(t) + ¢
Lyity =2x(t) +y(t) +¢ (41)




> Condiciones := x(0) =0,y(0) =0;

i Condiciones:=x(0) =0,y(0) =0 (42)
> Solucion := dsolve( {Sistema, Condiciones}) : Solucion,; Solucion,;
1 3t 1 ¢, 1 3t
x(t)—8e 8€—I—2te
_3 3t, 1 -+ 1 3t 1 4
] y(t)—8e+8e+2te 2e (43)
> plot( [rhs(Solucion;), rhs(Solucion,) ], t=0.1)
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[ > restart
FIN RESPUESTA 5)
RESPUESTA 6)
| > restart
> Ecuacion := x-diff (T(x,y¥),%xYy) +T(xy) =0;
L & _
] Ecuacion := x ( oy T(X, y)) +T(xy)=0 (44)
> EcuacionSeparable := eval(subs(T(x,y) =F(x)-G(y), Ecuacion));
EcuacionSeparable := x (% F(x)) (diy G(y)) +F(x) G(y) =0 (45)
=> EcuacionIntermedia := lhs(EcuacionSeparable) - F(x)G(y) = rhs(EcuacionSeparable)
-F(X)G(y)
EcuacionIntermedia := x (% F(x)j (diy G(y)j =-F(x) G(y) (46)
[>
RUTA 1

|:> _C:



Ihs (Ecuacionintermedia)

_ rhs(Ecuacionintermedia) .

> EcuacionSeparable; := x-G(y) -diff (F(x), X)

X-G(y) -diff (F(x), x)

d
G(y)
EcuacionSeparable, := ay = - F(X)
L dx
> EcuacionPos, := rhs( EcuacionSeparable, ) =beta- -2
EcuacionPos, := F(x) = [32
X (i F(x))
i dx
> Ecua(:ionPosy = Ihs(EcuacionSeparabIel) = beta- -2
d
o Gly)
EcuacionPos, ;= —%——— =
_ d G(y) P
> SolucionPos, := dsolve( EcuacionPos,);
1
: K3
SolucionPos, := F(x) =_C1x
[ > SqucionPosy = dsolve(EcuacionPosy)
2
SolucionPos, := G(y) =_C1 ey

> SolucionPos := u(x, y) =rhs(SolucionPos,) - (subs(_C1 =1, rhs(SolucionPos ) ) );

1

i SolucionPos:=u(x, y) = _C1x p eBzy
[ > restart
RUTA 2
> Ecuacion := x-diff (T(x,y),XYy) +T(x,y) =
Ecuacion :=x (W T(X, y)) T(xy) =0
B EcuacionSeparable := eval(subs(T (x, y) =F(x)-G(y), Ecuacion));

),
EcuacionSeparable := x (i F(x )) (i G(y)) +F(x) G(y) =0

dx dy
[ > Ecuacionintermedia := Ihs (EcuacionSeparable) - F(x)G(y) =rhs(EcuacionSeparable)
-F(x)G(y) ] ;
I Ecuacionintermedia := x (& F(x)) ( dy G(y)) -F(x) G(y)
> EcuacionSeparable, = Ihs (Ecuacionintermedia) _ rhs(Ecuacionintermedia) |
2= i (Gy), ) -F () diff (G(y),y) F(x)
X (i F(x))
EcuacionSeparable, := dx - GW)
F(X) iG( )
dy y

[ > EcuacionPos, := Ihs( EcuacionSeparable, ) = beta-

-2
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2

X (% F(x))

] EcuacionPos, := FOx) =P
> Ecua(:ionPosy = rhs(EcuacionSeparabIez) =beta- -2
EcuacionPos, := - [V [32
T Ly
dy y

> SolucionPos, := dsolve( EcuacionPos,);
2
SolucionPos, := F(x) =_C1 xP

B SqucionPosy = dsolve(EcuacionPosy)
y

2
SolucionPosy:: G(y)=_Cle B

Y

2 2
SolucionPos:=u(x,y) = _C1 X e P

[ > restart
FIN RESPUESTA 6

FIN EXAMEN
[>

=> SolucionPos = u(x, y) =rhs(SolucionPos,) - (subs(_C1 =1, rhs(SolucionPos) ) );
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